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APPARATUS FOR SUPPLY MIXED GAS FOR 
GAS BURNERS OF RADIANT HEATING TYPE 

Technical Field 

5 The present invention relates to devices for supplying mixed gas of air and gas 

to gas burners, and more particularly, to a device for supplying mixed gas to gas burners 
of radiant heating type, that heats with radiant heat transmitted through a glass plate, in 
which, in supplying mixed gas of air and gas to a gas burner, regulation of an air flow 
rate according to gas flow rate is easy, for providing an enough flow rate of air required 
10 for combustion to the gas burner. 
Background Art 

The gas burner of radiant heating type is a gas burner in which a heating object 
is heated, and cooked with a radiant wave from a heated radiant body caused by 
combustion of mixed gas of fuel and air. 

15 FIG 1 illustrates a perspective view of an example of a related art gas oven 

range employing gas burners of radiant heating type, and FIG 2 illustrates a diagram 
showing a system of a gas burner of radiant heating type in the gas oven range. 

The related art gas oven range is provided with an oven part 100 for barbecuing 
or baking by using direct heat and heat convection, a grill part 200 over the oven part 

20 100 for grilling fish to brown by using heat convection, a top burner part 300 over the 
grill part 200 for heating food or a container containing food, and a back guide part 400 
in rear of the gas oven range for discharging exhaust gas from the oven part 100, the 
grill part 200, and the top burner part 300. 

The top burner part 300 is provided with a plurality of burner assemblies 310 in 

25 a housing (not shown), and a ceramic glass plate 302 on top of the housing 301 for 
closing tops of the burner assemblies 310. 
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Refening to FIG 2, the burner assembly 310 is provided with a burner 
housing 311 closed with the ceramic glass plate 302 to form a burning space, a burner 
chamber having a burner pot 312 mounted on an underside of the burner housing 311 
for mixing gas and air, and a burner mat 3 1 3 on top of the burner pot 312. 
5 In general, closed with the ceramic glass plate 302, the burner assembly 310 of 

radiant heating type has no natural air supply from an outside of the burner assembly 
310, and is involved in shortage of combustion air. 

To cope with this in the related art, for supplying mixed gas of fuel gas and an 
adequate air into the burner pot 312 of the burner assembly 310, the burner pot 312 is 
10 provided with one side in communication with the mixing tube 390, and the mixing tube 
390 is provided with a gas nozzle 391 connected to a middle part thereof for spraying 
fuel gas, and a fan 392 and a fan motor 393 at an end thereof for enforced supply of air, 
for supplying fuel gas and air through the mixing tube 390. 

However, the enforced supply of air and fuel gas to the burner pot 312 through 
15 the mixing tube 390, resulting to supply air at a fixed air flow rate thereto with the fan 
392, causes a problem in that flame can not be controlled as desired because the air flow 
rate cannot be controlled according to variation of gas supply rate. 

Therefore, the related art burner assembly controlled the air flow rate according 
to variation of gas supply rate, by using a BLDC motor as the fan motor, of which speed 
20 is variable, and providing a sensor for detecting user's operation of flame control knob, 
for varying rotation speed of the fan according to the operation of the flame control 
knob, to control the air flow rate. 

However, in this case, the use of a plurality of expensive BLDC motors pushes 
up a cost of the burner assembly, and the additional fitting of the flame control knob and 
PR the like results to a complicated structure, together with difficulty in control. 
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In the meantime, US patent publication No. 6,076,517 discloses gas burners 
of radiant heating type, in which a chamber is provided in a housing of a top burner part, 
which is in communication with a mixing tube of each burner, and a fan is provided for 
forced supply of external air to the chamber, to build up a high pressure inside of the 
5 chamber, and introduce air into the mixing tubes, for supplying adequate combustion air. 

However, since the gas burners of radiant heating type has a system in which 
the air is supplied to the chamber forcibly through a mixing tube of each gas burner 
alike above gas burners of radiant heating type, the gas burners of radiant heating type 
require to vary an air flow rate to the chamber for controlling the air flow rate according 
10 to the gas supply rate to the gas burners, resulting to require expensive a variable speed 
motor such as the BLDC motor as a fan motor for driving a fan, as well as a sensor for 
automatic sensing of an extent of gas supply rate control. 

Moreover, since control of an air flow rate to each burner is very difficult in a 
case a plurality of gas burners are used at the same time, the gas burners of radiant 
15 heating type have structural problems in that a fan and a fan motor are provided to every 
gas burner individually, or opening of a passage therein is controlled individually. 
Disclosure of Invention 

An object of the present invention devised to solve the foregoing problems lies 
on providing a device for supplying mixed gas to gas burners of radiant heating type, in 
20 which an adequate air required for combustion is supplied to the mixing tube, and an air 
flow rate is automatically controlled according to a gas supply rate without a sensor or 
the like, for achieving smooth and proper combustion. 

To achieve the object of the present invention, there is provided a device for 
supplying mixed gas to gas burners of radiant heating type having a housing, a plurality 
25 of burner assemblies in the housing for combustion of the mixed gas therein, each with 
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a burner chamber for supplying mixed gas of fuel gas and air thereto, and a glass plate 
placed on top of the housing, including a plurality of mixing tubes respectively in 



communication with the burner chambers for supplying the fuel gas and the air thereto, 
a plurality of gas nozzles for respectively spraying the fuel gas into the mixing tubes, a 
plurality of air supply tubes each spaced a distance away from the other end of one of 
the mixing tubes, for supplying air toward the one of the mixing tubes, and a fan unit 
connected to an end of one of the air supply tubes for supplying air thereto. 

Thus, the device for supplying mixed gas to gas burners of radiant heating type 
of the present invention permits automatic air flow rate control according to control of a 
gas supply rate because an air flow rate introduced into the mixing tube varies with the 
gas supply rate sprayed into the mixing tube from the gas nozzle as an end of the mixing 
tube is opened, in addition to the adequate air supply into the mixing tube through the 
air supply tube. 

In other aspect of the present invention, there is provided a device for supplying 
mixed gas to gas burners of radiant heating type having a housing, a plurality of burner 
assemblies in the housing for combustion of the mixed gas therein, each with a burner 
chamber for supplying mixed gas of fuel gas and air thereto, and a glass plate placed on 
top of the housing, including a plurality of mixing tubes respectively in communication 
with the burner chambers for supplying the fuel gas and the air thereto, a plurality of gas 
nozzles for respectively spraying the fuel gas into the mixing tubes, a plurality of air 
supply tubes each spaced a distance away from the other end of one of the mixing tubes, 
for supplying air toward the one of the mixing tubes, a fan unit for supplying air to the 
air supply tubes, and at least one air supply chamber between the air supply tubes and 
the fan unit for receiving air from the fan unit and supplying the air to the air supply 
tubes. 
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Thus, this embodiment permits to supply adequate air even with a small air 
flow rate because air from the fan unit is supplied to the air supply tube pressurized 
through the air supply chamber. 

In another aspect of the present invention, there is provided a device for 
5 supplying mixed gas to gas burners of radiant heating type having a housing, a plurality 
of burner assemblies in the housing for combustion of the mixed gas therein, each with 
a burner chamber for supplying mixed gas of fuel gas and air thereto, and a glass plate 
placed on top of the housing, including a plurality of mixing tubes respectively in 
communication with the burner chambers for supplying the fuel gas and the air thereto, 
10 a plurality of gas nozzles for respectively spraying the fuel gas into the mixing tubes, a 
plurality of air supply tubes each having one end spaced a distance away from the other 
end of one of the mixing tubes, for supplying air to the one of the mixing tubes, a fan 
unit for supplying air, and at least one branch tube having one end connected to the fan 
unit, and the other end connected to a plurality of the air supply tubes for distributing air 
15 from the fan unit to the plurality of air supply tubes. 

Thus, this embodiment has advantage in that a number of fan units can be 
minimized, and air can be supplied according to a capacity of each of the burner 
assemblies because the air supply tube is branched and extended to respective burner 
assemblies. 

20 In further aspect of the present invention, there is provided a device for 

supplying mixed gas to gas burners of radiant heating type having a housing, a plurality 
of burner assemblies in the housing for combustion of the mixed gas therein, each with 
a burner chamber for supplying mixed gas of fuel gas and air thereto, and a glass plate 
placed on top of the housing, including a mixing tube assembly including a mixing tube 

25 having one end in communication with the burner chamber for supplying fuel gas and 
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air to the burner chamber, an air supply tube formed as one unit with the mixing tube 
on an outside of the mixing tube such that one end thereof is spaced a distance away 
from the other end of the mixing tube for supplying air to the mixing tube, and a 
connecting member for connecting the mixing tube and the air supply tube as one unit, a 
5 gas nozzle at a position spaced a distance away from the mixing tube for spraying gas 
toward the mixing tube, and a fan unit for blowing air to the air supply tube. 

Thus, the present invention permits easy mounting, replacement, and 
maintenance of the burner assembly, because the mixing tube and the air supply tube are 
provided a unitized assembly. 
10 Brief Description of Drawings 

The accompanying drawings, which are included to provide a further 
understanding of the invention, illustrate embodiments of the invention and together 
with the description serve to explain the principle of the invention. 
In the drawings; 

15 FIG. 1 illustrates a perspective view with a partial cut away view of a related art 

gas oven range with gas burners of radiant heating type; 

FIG 2 illustrates a disassembled view of a related art gas burner of radiant 
heating type; 

FIG. 3 illustrates a section of key parts of gas burners of radiant heating type in 
20 accordance with a preferred embodiment of the present invention, schematically; 

FIG 4 illustrates a section of key parts of a burner assembly and a mixing gas 
supplying device in the gas burners of radiant heating type in FIG 3; 

FIG 5 illustrates a section of key parts of a burner assembly and a mixing gas 
supplying device in the gas burners of radiant heating type in FIG 3 in accordance with 
25 other preferred embodiment of the present invention; 
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FIG 6 illustrates a plan view of a mixing gas supplying device in the gas 
burners of radiant heating type in FIG 3, schematically; 

FIG 7 illustrates a plan view of a variation of the gas burners of radiant heating 
type in FIG 6; 

5 FIG 8 illustrates a diagram of gas burners of radiant heating type in accordance 

with other preferred embodiment of the present invention, schematically; 

FIG 9 illustrates a diagram of gas burners of radiant heating type in accordance 
with another preferred embodiment of the present invention, schematically; 

FIG 10 illustrates a perspective view of a mixing tube assembly of a mixed gas 
10 supplying device in the gas burners of radiant heating type in accordance with another 
preferred embodiment of the present invention, schematically; 

FIG 11 illustrates a plan view of the mixing tube assembly in FIG 10; 
FIG 12 illustrates a side view of the mixing tube assembly in FIG 10; and 
FIG 13 illustrates a plan view of a mixing tube assembly in accordance with 
1 5 other preferred embodiment of the present invention. 
Best Mode for Carrying Out the Invention 

Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings., In 
describing the embodiments, same parts will be given the same names and reference 
20 symbols, and repetitive description of which will be omitted. 

FIGS. 3-6 illustrate diagrams showing gas burners of radiant heating type and 
mixed gas supplying devices of the present invention. 

Referring to FIG 3, the gas burners of radiant heating type includes an oven 
part 100 for barbecuing or baking by using direct heat and heat convection, a grill part 
25 200 over the oven part 100 for grilling fish to brown by using heat convection, a top 



WO 2005/064234 PCT/KR2003/002866 

-8- 

burner part 300 over the grill part 200 for heating food or a container containing food, 
and a back guide part 400 in rear of the gas oven range for discharging exhaust gas from 
the oven part 100, the grill part 200, and the top burner part 300, 

The top burner part 300 includes a plurality of burner assemblies 310 in a 
5 housing (not shown), and a ceramic glass plate 302 on top of the housing 301 for 
closing tops of the burner assemblies 310. 

Referring to FIG 4, the burner assembly 310 includes a burner housing 311 
closed with the ceramic glass plate 302 to form a burning space, a burner chamber 
having a burner pot 312 mounted on an underside of the burner housing 311 for mixing 
10 gas and air, and a burner mat 313 on top of the burner pot 3i2 to form a combustion 
surface. 

The burner pot 312 has a mixing tube 321 with one end in communication with 
the burner pot 312, and the other end opened. The mixing tube 321 has an inside 
diameter of the other end reduced to form a throttle, for generating a pressure difference 
15 between the opened outside and the throttle part. 

In the meantime, there is a gas nozzle 322 provided to the outside of the other 
end of the mixing tube 321 for spraying fuel gas to the mixing tube 321. Alike this 
embodiment, the gas nozzle 322 may be provided to the outside of the other end of the 
mixing tube 321, different from this, the gas nozzle 322 is be inserted in the mixing tube 
20 321. 

There is an air supply tube 323 at an outside of the other end of each of the 
opened mixing tubes 321, for supplying air from the fan 330 to the mixing tube 321. It 
is required that the air supply tube 323 is spaced a distance 'd' from the other end of the 
mixing tube 321 in a length direction for forming a space between an end of the mixing 
25 tube 321 and an end of the air supply tube 323, for free introduction of external air into 
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the mixing tube 321 . 

Even though it is described in this embodiment that the air supply tube 323 is 
spaced from the end of the mixing tube 321 in a length direction, different from this, as 
shown in FIG 5, the ends of the air supply tube 323 and the mixing tube 321 may be 
5 spaced, not in the length direction, but in a radial direction by a distance 'd\ 

Moreover, though the fan 330 and the fan motor 331 for supplying air to the air 
supply tube 323 may be provided in the housing, it is preferable that the fan 330 and the 
fan motor 331 are provided on an outside of the housing 301 as shown in FIG 3 for 
avoiding a thermal load in the housing. It is more preferable that the end of the air 
10 supply tube 323 facing the mixing tube 321 has a diameter becoming greater than other 
part to have an expanded tube form, for reducing air speed at the end of the air supply 
tube 323 to an influence when external air is introduced from an outside of the mixing 
tube 321 by the pressure difference. 

Referring to FIG 6, for supplying air to the air supply tubes 323, each of two 
15 sets of branch tubes 325 each set having one end connected to one of the fans 330 may 
be branched into two and connected two air supply tubes 323 in the burner assembly 
310, respectively. 

Of course, referring to FIG. 7, different from this, one branch tube 326 may be 
branched to four branch tubes and connected to the air supply tubes 323 in the burner 
20 assembly 310. 

The operation of the device for supplying mixed gas to gas burners of radiant 
heating type of the present invention will be described with reference to FIGS. 3-6. 

When a user places a cooking object on the ceramic glass plate 302 and 
operates the flame control knob 305 (see FIG 1), fuel gas is sprayed toward the mixing 
25 tube 321 through the gas nozzle 322 at a high speed. 
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Ih this instance, the high speed spray of the fuel gas drops neighborhood 
pressure resulting to introduce external air into the mixing tube 321, together with the 
fuel gas. The air and fuel gas introduced into the mixing tube 321 pass through the 
throttle, and are involved in speed increase together with pressure drop at this part, to 
5 cause a pressure difference from the end of the mixing tube 321, and consequential 
continuous introduction of external air from an outside of the end of the mixing tube 
321 into the mixing tube 321, which can be expected well in view of the Bernoulli's 
theorem. 

Along with this, the fan 330 comes into operation, to draw, and blow external 
10 air to the air supply tube 323, and therefrom to the mixing tube 321. According to this, 
in the mixing tube 321, there is the air introduced thereto by the pressure difference 
caused by the fuel gas spray as well as the air introduced thereto through the air supply 
tube 323, resulting to supply adequate air to the burner pot 3 12. 

The fiiel gas and air supplied into the burner pot 312 is mixed in the burner pot 
15 312, passes through the burner mat 313, ignited with a flame detection and igniting 
means 318 (see FIG 2), and burned. Exhaust gas is discharged to the back guide part 
400 (see FIG 3) through an opened side of the burner housing 311. 

In the meantime, in a case the user controls the flame control knob for 
controlling a flame, for an example, in a direction the flame is reduced, the gas supply 
20 rate sprayed through the gas nozzle 322 is reduced, according to the air flow rate 
introduced thereto from an outside of the gas burner caused by the fuel gas spray is 
reduced, accordingly. 

According to this, entire air flow rate supplied to the mixing tube 321 is 
reduced in proportion to the gas supply rate through the gas nozzle 322, thereby 
25 achieving the flame control, easily. 
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Of course, even if the air flow rate thus varies with the gas supply rate, a fixed 
rate of air is supplied through the air supply tube 323 additionally, an adequate 
combustion air is supplied to the burner pot 312, continuously. 

In the meantime, even though a fixed flow rate of air can be supplied through 
5 the air supply tube 323 regardless of the variation of the gas supply rate, this may be 
unfavorable in a case it is intended to minimize the flame by minimizing the gas supply 
rate. 

That is, since the flow rate of the air supplied additionally through the air 
supply tube 323 is constant in both of the cases the gas supply rate is maximum and 
10 minimum, there is a limitation in reducing a size of the flame even if the gas supply rate 
is minimized. 

Therefore, in a case if it is intended to reduce the size of flame according to the 
minimum gas flow rate further, a variable speed fan motor 331, such as a BLDC 
(Brushless DC Motor), is provided for driving the fan 330, to control the air flow rate 

15 according to variation of the gas supply rate. 

FIG 8 illustrates a diagram of a mixed gas supplying device to gas burners of 
radiant heating type in accordance with other preferred embodiment of the present 
invention, wherein the gas burners of radiant heating type includes a fan 333 and a fan 
motor 334 for drawing and blowing air from an outside of the housing 301, and an air 

20 supply chamber 340 between the fan 333 and the air supply tubes 323 to the burner 
assemblies 310. 

Therefore, in this embodiment, at first, the air is supplied to, and pressurizes the 
air supply chamber 340 by the fan 333, and then, the high pressure air is supplied to the 
air supply tubes 323 to the burner assemblies 310, and therefrom to the mixing tubes 
25 321, respectively. Even though it is preferable that the air supply chamber 340 is 
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provided in the housing 301, different from this, the air supply chamber 340 may be 
partitioned on an outside of the housing separate from the housing 301. 

In a case the air supply chamber 340 is arranged in the housing 301, a partition 
is provided across an inside of the housing, such that the partition forms an enclosed 
5 space together with an inside wall of the housing, for forming the air supply chamber 
340, simply. 

Moreover, referring to FIG. 8, one air supply chamber 340 may have a plurality 
of air supply tubes 323 connected thereto, or different from this, a plurality of air supply 
chambers may be connected to a plurality of air supply tubes at a time, or a plurality of 
10 air supply chambers may be connected to the air supply tubes respectively, in one to one 
fashion, individually 

Or, though not shown, each of the air supply tubes 323 connected to the air 
supply chamber 340 may be connected in a form of branch. 

FIG 9 illustrates a mixed gas supplying device to gas burners of radiant heating 
15 type in accordance with another preferred embodiment of the present invention, wherein 
an air supply tube 323 is provided to an outside of the mixing tube 321 of the burner 
assembly 310, and a plurality of fans 335 and fan motors 336 are provided at ends of the 
air supply tubes 323 for supplying air to the air supply tubes 323, individually. 

The mixed gas supply device of the embodiment has an advantage in that 
20 individual control can be carried out easily by setting an air flow rate supplied through 
each of the air supply tubes 323 according to a capacity of each of the burner assembly 
310. 

For an example, since a large capacity burner assembly 310 requires a high air 
flow rate, it is designed such that air is supplied through the air supply tube 323 to the 
25 burner assembly 310, at a high flow rate if the burner assembly 310 has a large capacity, 
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and at a low flow rate if the burner assembly 310 has a small capacity, for providing 
flame corresponding to respective burner assemblies. 

In the meantime, it is preferable that the mixing tube 321 and the air supply 
tube 323 are formed as one unit assembly, than formed as individual bodies in view of 
5 fabrication, system, and management. 

For an example, referring to FIG 10, the mixing tube 321 and the air supply 
tube 323 may be formed as one mixing tube assembly 320 fabricated by bonding two 
symmetric metal members with pressing or the like. 

The mixing tube assembly 320 will be described in more detail, with reference 
10 to FIGS. 10-12. 

The mixing tube assembly 320 includes a first mixing tube assembly having a 
first mixing tube part 321a forming one half of the mixing tube, a first air supply tube 
part 323a forming one half of the air supply tube, and a plate form of first connection 
member 327a extended outward from both sides of the first mixing tube part 321a and 
15 the first air supply part 323a as one unit to connect the first mixing tube part and the 
first air supply part as one unit, and a second mixing tube assembly formed in symmetry 
with the first mixing tube assembly including a second mixing tube part 321b, a second 
air supply part 323b, and a second connecting member 327b. 

The first mixing tube assembly and the second mixing tube assembly are united 
20 as wing forms of the first, and second connecting members 327 on both sides thereof 
are bonded by sheet metal working. 

Moreover, it is preferable that the first, and second connecting members 327 
between the mixing tube 321 and the air supply tube 323 includes a nozzle holding part 
328 formed as one unit therewith for inserting and holding a gas nozzle 322. 
25 It is preferable that the air supply tube 323 of the mixing tube assembly 320 has 
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a diameter Da greater than a diameter Dm of the mixing tube 321 . 

Meanwhile, the mixing tube assembly may be unitized, not by the sheet metal 
working as above, but by connecting both sides of the mixing tube 321 and the air 
supply tube 323 with connecting members 329 as shown in FIG 13. In this case, the 
5 connecting members 329 may be fastened to both sides of the mixing tube 321 and the 
air supply tube 323 with welding or with fastening means, such as screws, rivets, and 
the like. 

Moreover, thought not shown, of course, it is also possible that the mixing tube, 
the air supply tube, and the connecting members are formed as one unit by injection 
10 molding or the like. 

In the meantime, even though above embodiments describe that the mixing tube 
321 and the air supply tube 323 correspond in one to one fashion, different from this, a 
plurality of air supply tubes 323 may be provided to one mixing tube 321 . 

As has been described, the present invention permits easy flame control and 
15 smooth combustion, because external air is drawn into the mixing tube 321 by a 
pressure difference at the time fuel gas is supplied to the mixing tube 321 of the burner 
assembly 310, as well as combustion air is supplied through the air supply tube 323 
additionally, enabling to vary air supply rate with a gas supply rate. 
Industrial Applicability 

20 As has been described, the gas burners of radian heating type of the present 

invention is applicable to gas oven ranges and gas ranges with gas burners of radiant 
heating type, in which a heating object is heated with radian heat that a gas combustion 
generates. 



